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diaplayed on the same image screen 24a. 
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PROBLEM TO BE SOLVED: To accurately excavate 
even complicated three-dimensional topography 
changing in a shape of the excavating topography as 
target topography according to a movement of a 
construction machine and according to a movement of 
an excavating work machine such as a bucket. 
SOLUTION: A crossing line 58 of a plane 57 passing 
through a three- dimensional position of a present bucket 
44 and three-dimensional target topography 51 is 
arithmetically operated, and a position of the crossing 
line 58 for showing the three-dimensional target 





Searching PAJ 



Page 2 of 2 



application converteWegistration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



http://wvvwl9ipdl.ncipi.gojp/PAl/result/detaiym 4/27/2005 




d9) B*m&fff¥ (jp) 02) & HI tfr 42: # (a) (nmmam&mmn 

#^2001-98585 
(P2001-98585A) 



(43)&BBB ¥f«13#4m0B(2001.4.10) 



(51; IntCl. 










E 0 2 F 


9/20 






E 0 2 F 9/20 N 2 D 0 0 3 










Q 2 D 0 1 5 




9/26 






9/26 A 5 J 0 6 2 


G 0 1 S 


5/14 






GO IS 5/14 










111^ 7fcill3c ff^«0)$lC7 OL (^16 H) 


(21)m^#^ 




^¥11-281679 




(71)tiJ®A 000001236 












(22)ffifiiB 




¥^11^10^ 1B(1£ 


89. 10. 1) 






















n^mum^mm^m s -20- 1 w 




















(74)f$SA 100071054 




















F^-A(##) 2D003 AA01 AB03 AB04 AC06 BA01 










BA02 BA06 BB04 DA04 DB04 










DB05 FA02 


o 








2D015 HA03 HB04 HB05 










5J062 BB01 BB08 CC07 EE04 



(54) mw<D&m mmM<omwmm#<y>xmw&£Tmwmmmw 



(57) imm 

7h4 4<Dfi«£jW^-l|ffi2 4 a±lZig^e*L&o 




(2) 



2001-98585 



[fif#ni] amffl«>f*at**f^tt*-t4-r3*5Efl)*6 
aa**u 3aaMfta$*H , 4Ox-*-«aaaa0>a 
mummmitmmo) 3 ajjcaastf-a-r saaw-a^a 
mettKM-a^Rirj: y tta Lfcaaaf*aa«>ea* 

mEs^siajfefl^jr-r^-stKa-^-c, si 
s^at, 

mtttmmw^m- * o r ;ng: $ ttfc mre 3 § a*& 
»£*-rxaa)(4Bi:TOEa«iaftaaa>ttai:a>a» 

saaaaroaaftatf-f soxaa. 

»i=-raaafta*tT5BBaai=Ba**u aaam 
f*« « #-r $r > x f «aaaa«oami^a av f > x a 

ihtea* -v ho)3 sfcjcfaB£fl-srr -staasttM^a t . 
aE(4atfa*«i=«fc yttKifc/^'v naasaa-r 
•s^assut-r-s^saa^ai:, 

SfIt5¥iB;16S^ai=J:o-caff*^.fc2F®*^-rT-^ 
iffltE3 2fe5c!«ifeJe£*-fT— *£l::*-3ivc. fl 

E¥ai:aE3 3fcsiaa»t«>x«*a«^--Bxaa 
&¥a<t, 

*rEXBa«#ai= <fc o TB* $*ifcfl9E 3 56 g atfe 
JK$*-rSElia>iia«!:SfrE/^-y hofitsi: &m-wm 

aaroaswa*v ^>xgi 0 
[is*^3] aisaan-a^Rf*. aa/<* 
4js<7) 3 ;*5c(aa £ i+ifl-f 5t©-efey. 

eaoaKaaoaMftatf-f 
[!S*jS4] faimfflffXi^fettiire/^v m* 
7*^1-* a<aa*:K£>c tic,* yfta-ratw-e 
fey, 

Biise¥S;ni[^aii. it575fai-9 tmm £ ftfc 
<t * daeaaaft aa« i*aa/ ? k *<f*»-r 5 
a ^^t^a^jum-r^tOTT-fe^ c t $^t-r-5i» 

Mo 

cis*^5] saw 3 stc**-?— ■ s» <h . saa&a 
tizm^x. aE5Baaaa>aa£&R£-4-«3* 



2 i5K<oa^a«ta>aH'iftifi**i' if>xgi, 

te&3X7ta>E a*»i=r «awfta sff 5 aaaac: 
iffl*ti, aeamaftaa$aa^«atta«a>am 
a»aai=fct^r, 

frEa»jfflftaaw 3 *5E<aa£st/S!i-r •sfaas+a^a 
aattaaa*«i= * y tta l feaMaaaaaaa s 

«t. stiEs^Tce^iteff^^^-rT— s» ti-*r3LNr, str 
G?B£aa3&7cgaaa£:a>£a$aa-r«£aa 

mieaaa*¥«i= * otiuij tifcaa 3 s mm 
ass-txa*. BBBaaa^u Mhmsm&mmm 
i=»-3raaaiwfflftaa*<»tt-r«j:3i=sttaj!ii]a 
itaasMar*«»*«i**i{.fcc4:saafr* 

[»*«7] ama(Ditaa$ftn$i±T3«3c<oa 
»6 3 3fc5E©aa*»i=-r*aMfta*ff 3aaa«i= 
aa**u afflffl»ft*a<o»fti=t5i:rffiEasi]fflft 
aaswarsitaaa > h p-7^flsx.fcatsa«<7) 
amaaaaicisn-c, 

mEa»a«i=*f»j:ya»efi-ca5-3r. kesxtc 

WBaMaaftaaaaftKf&c-ctteaMafraas 
aa-r-smiaaa^-K.!:* tfiE3*5tgaiiJB-r— 
$ i=a-^#sK3 ?te5caat6^±fl)sa«»aKi-jtto 
-caeama^aaA<aa-r«j:?i=attaMaftaa 

aar«aa%- Kaa^a^. 

s5E^-a=j> hp— 7*<aEaaa«i=a»*#i-c^* 

*NSA^$*iJlffi-r^*iJHi¥-a«t . 

IiTE*iJR^ai=<feorfIE*t-SIJ=i > h p-7A<b1JE31IS 

^«lrg©$^^rL^^)i*l^ffiT^nfcii^lcli. ae«» 
Ka«^aa>a»?ea«-)S cfcfua^E- K^mEft 

ena a > k p - 9 ^measaaicaa * *i t ^ «c ^ 
i:«a**ifc**i=i*. aaaa*- Kaa^aoaaa 
i^A^icA^^e>-rffrEa 1 <omm^- K*maftaa 
3>hp-7-caff*i*4ci:*aai:-r*a»aa«» 
asun^aa. 

[aara»a«:aa] 

[0001] 

[*a©ar5tt«#»] *aai*, amaitaa$a 
jefcaaaauHr*. ^\z,^v httzawmmiem 
a*ft» $ itx 3 $t.jt<j>m& $ 3 *5£<d 1 mmuzTf § 
as'ifta ? ai=am^ a s **-r 9 >x r ^> aai= a 
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[0 0 0 2] 

a«si»cfcy>icaBS»j*T*. 

[0 0 0 3] ;i0>;£®<flanx£fc;ift?f£f::(£. Kftft 
*0X«flEA<K3RSti4. 1»lc«±tt»o*yaHi||cj:o 

[0004] gEfcaiBL-cL^tt^isaiirannircfcyay 

*6»<7)iijS35<«T-r*o z©fc«>affio!)ai»i*ftc<i:3 
»c:i*. *«yi4-c#4By»i+*afi«c6ttL^ -fl. 
*«y tfroTL*3fc. *i^atf>R-r/fit-ei±£y 

5 icaao)ai(jiif**i*««)-c«*izfir*3te«a t 
[0005] amnrooattaa. aM*a>Ba&Bj:y 

J: y ;*B(&aMf**(*;SEE > 3 *;Uc<fc oto^j: 5 

[o o o 6] -rafcft. 
i) DKt&aaHKsrr?. 

[0007] 2) *LT»l**SSl£ELrt:tt£«£. H 

[0 0 0 8] 3) f LtaEi/g^urot^u- 
*©«l=E**ifc*Ki:H«a>«a)3*Bi:tt«J:3l= 

■to>«*y-3eEaT**-c (fc<t*.i£ i hut* 
to ami-*. o«««twwftu/<-tiiftLr3i 

[0 0 0 9] L^L±EMy tiltifcWclfc a 
I c o T * » jiS (0 ft ;W « A<i^K -C fe 4 « C (7> 

« y icttoraiEi/ a ^;u£Sfrt 4*^ * icta 

[0 0 10] L^t;iBli^ife^ajratfel^fie*tL4 
c£*<£<. *a)»«A<JHttftVBi:«:*-4:l*ll»-C* 

4o as* (XBttJf) a>»«^*ma>»«i=ft*r&fc 

«»ft 3 *5cWttffi £ ft 4 c £ 7b<^LN 0 zotztbtztz. 

±e«» y ictt o r 3E*icft ss*<ft * *ifc t l r t a « 

[0 0 1 1] 3*5E<DB«t6flSlc-r4±Xft*£fT5IR 



i=ca>±xft»*ajHi-rt*f-f y>xsiBi=Br*»B 
*<tt**y«»u««f*tL^»i=«:or^4. 

[OO 1 2] ^^^(^¥2-2 5 2 8 2 5-^^« 

««lc5I»Si±4i:^3*M*<Ea*4xTl^4« 
[OO 1 3] *fcWPV7-1 8 0 1 0 7^i (ft* 

&ffiB) irii, II»x»<DitB«^— *£E«*tK ^ 

SttO) JS $ A<±EX WB«lc;G o *:K S <!: ft 4 £ ? d 
^ u- KS5£ *Mfp LTiIKlc»2£tt£»fi:-f 4 <t i\ ? 
^*<E«£*iti*4o 

[00 14] ££>|C«|fl¥6-7 3 7 5 5^$g («t* 

[0 0 15] f-fcftBMM 0-1 0 3 9 2 5-SH>« («E 

(DtettiflftteS£ft;l«IL. hfl)fiiSa^IS± 
|:ia^4£L^*Blrt<E«$ftT^4o 
[0 0 16] 

4o o*yajES/g/<jKZ)»»fa«. ±»itB(ti=*y 
*tt(rjci:Ta»]^«fcy»e»tL4'<#Ba3*5ci6^i* 

Mft4o 

[0017] ctt(r^L-C±fB^*t£^A(zli. »Ev 
a^iu-cai!Bft«*fT3**a)a(B«rcoi^ri*Ett* 

tlTL^ftt^o 

[0 0 18] *fc«t*atBBI*. ^UK- 9\ 7X77 

;u h7^f-«>v^- *i=*y. -r-ei^aB'jft*a>»7u 

4o Lfrt^U- K<Z)(i«S«-jML^U- K<DSS£ft 
;llHiBlc-&t>1±4ft £ l*tt«PT*& y . i*Ei/ 3 *;U;:tt 

»ictt*j:a(c*aj*T»iraM-r4a»jft**»»^ 

^4*S§0J<bl**Mfttl~flft4o 
[0019] *fc«6*ft»ci*. h 

u-<±fca^-r4ta>-efcy. Sfv^^biiM^ 

4o *^<7)^ : 5(c;*ftJEv3'<;u^iS-r4lci£i:T, 
/<^r*> h^tSEI^^y^B)SFi±4(r|^cr. B^<b"T4 

aBa>»tt^wb-r *«st<j:*»*a»]r 4 - 1 ztum 
< t-r4 ^ t<7)liftl^o aai:-r4*ffi(D^tt3b<a**<b-r 
4a*tft*^*a»j*-a-«fc otn\z\t. amv 3 ^<;u 
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*«aitt3*5c*»a)aBiiiz»LTi*. mmtovitui^ 

[0020] &tz$L*&ffiD&mtot<DMmT-/<'rv h 
i\, ,tor*«a»tt<Dftaia)ailiHt»i=»Lri**ffl 

■Clift55^ *Wlc*oT»tt^JKi:*tWt<j:»«a) 
[00 2 1 ] *38W4C5Lfc*ttlca^r«:*ttfct 

t -t&tkmzmm ct < am*- 4 *<-e s 4 «*: 5 ic-r § 

[0 0 2 2] 

MSl*r 3*5c(D»»*3«7cfl!)Baift»(=r*a»Jft 

«*K««(oai!iin*«#-ry>xtt«iza3i^T. fj 

Ea»lfflf**«<D3*5c(ft«*W-iM-r«tt«W-3M*» 

imiB3*5c§a*»fca)*«*aijtr*3ti»j««¥a 

WES«3tK^ia:(r^or3tJf*+if=miB3*7cS 

a»»s*-r3?ttcDtt«tiiirEaBiifflff*«a)tt«ta) 

[0 0 2 3] *fc»2*«li, ft*«(D564*«B(=/^^ 
habTOlffctu S»ft*«*f*»*-B-T3*7c(Dt6fl$S 
3 ;*7c(D @ atft^lz-r 4a»lft**fr 5 SHttttlciiffl 

sttaMf^s$#^^>x-r«aK««a>aMf« 

*tt»C*-*tt1Mtai*Si:. ItEOTfl-M^IBrcJ: yit 

wE^satjt^siCcfcorasjcs+LfcSFffi*^ 

tf-^d:, ItlE3;^7E@^tt!jft^$-^-rr— ^ iilrSo 
L>T. TWE^ffi^mE3;*7cS««i^i:a)3E«*3(jr-r 

&a»mx*BLt. imExi»3Mt*a«=j:o-caKsti 

[00 2 4] m2^B^|z^ni^. SI 6 (a) 



**u i6 (b) d^-r^i^ 3*jcaa»^5i$ 

^■T3^^5 8<D{&a£/t4-? h 4 4<7>ttS<t^-@® 
2 4 a±lzS^^tl^o 

[0025] niflM % at2*ni=j:MfliHaa^« 
■rrauutcr* a*j-r^<#*»a)»tt36<*fc'r*«»i 

^3;*7Eife^r*fcort. iao>/^'> h4 4<D(iS(^ 

K4 40)(4«i:(DB«-e**"r*Ci:*<-C#*a ttlttt 
^«0)3 3fe7cifi^$/<^r^ h4 4<!:(7>(iaB8i$-C7|-^U 

— ^ic^y-v>-r<a*-r*cii:*<-e**o j=ot*« 

BJci^Htf. »Hfir*oTaill-r-<#*»a)»tt*«lltt 
**Jf<C3*5£i6»*. «ltJ:<aBiJf 4CfcA<-e# 

[0 0 2 6] fcfc«1#MB<7> rtSSJffl^H^J l*/^^ 

hJ2ina>ft&K>«aiimf^aia««t;a* fl eft«. *fc 

i:H4^tft<, «iB8i:/<*7h44i:©*»8!i4 
tt«Stt£. »»***U-*l=««LT**t\, *fc 
Si5 8M*^ K4 4i<Dffi*fMftffi«B8«S«^(z 

[0 0 2 7] «3*IHf** m2^B^|Zfcl>T. ffiTEtt* 
*tO)-e*y. mE¥ffi;HJt*«fi. MTE/<^^ K(D5fe 

[0 0 2 8] »3*^lCcfc*ltf. IH6 (a) IZsj**-*? 
|C % /<>r-/ h 4 4(D5fe«84 4 aa>3*5cfi«Mta* 

*u z<D/\7ry h*S4 4 a ^iiia-r-s^ss 7&m» 

[0 0 2 9] «4*Slld\ mi 3MB**=liS2 38Wl::i3 

x-$r^a»stL«ci:rzj:yft«i-r*t,a)-e*y % m 
[0030] mtmjiiz&Htf. ni4 (a) ir^-t*? 

l=a*J«ft««*fcl*/<** h4 4I*7$^J.X— £ 
(Mv'J>y) *<K»**i*C4:rzJ:yft»-r* 0 * 

iti4 (b) iZTr.t^oi^ro^zLji—^^mm^H 
fcfc*icam«fMi«*fctt/<^^ h4 4^it4i 

[003 1 ] C<7>J:5rc5tE««4 0<^»i*4 1^tfe® 
lC»LT«*4LTl*Si§^ h4 4lit7-t2'y h 

mztitzt ZtotVrv h4 4a)8Hli»ictt; s Fii5 

7' #HHlC3fttf)t»*l& 0 fLTC(D¥®57' <t3^ 
7ca«*fe^5 1 k<D3Z&S 8' 3b<*tot»*L. a^UDi2 
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4 a±iza^£*i£o zotztbroTi-^-tzmmz 

MM. *-^-b^ h«0)/«r^ hfi«(D^b. r*u&<fco 
fctLtt, B«i6»5 1 *«lz«|j«cfe<ai!W-r*cfc 

[0 0 3 2] I5^!t S61 *SJ*fcli«2»iBlCfc 

[0 0 3 3] m5^0J{C^ni^. g)5lC^-T^ 5IC X g| 
a<D3*5c*ft»5 0(^)f- £ BSfltii^S 2<Z>«a5 

5 3Mtt^tf-^t, £S 5 4CDff^t^^jFf J f— 
SirlC&^T. g^«ii^5 2CD^g|J5 3$;iMit-r 

[0034] I6», IE8i|ffl<DfEm&£f«S£tbT 
3 &7t<»m$ z 3 ;^7cco a a*M*K-r*a«ift«£fT a 

««(/)Sfiij»jw«isicfci^T. m&mmftmm<D 3 & 

n/^a^ir^-? mrEsjfcsaaiiftwt^-r-T 
-^^(cs^ixt. ffirE¥a£ffrE3«5cBattJB£a 

oT3iji3FtLfcwiB3*5ca«*»**-rsi«*. as 

*«*«»ilir**3(=attffli!|i|fflft*«*M«ir*«» 

[0 0 3 5] *6*Wl3cfc*ltf. HI 6 (a) Ir*** => 
\zm&<D'V7'V h 4 4<D3*7cttiB£«iB'*"£ 3 Fffi5 7 

[00 3 6] f Lti1 0C^t < l:5f^ 3#tcB«* 
^5 1 $^36115 8A<B«»»«BTci:*ti. d<D 

a a&wna Tci:»ot/^vh44 ^snt « £ 5 

[0 0 3 7] J:ot**Bl:**ill ^rJtI^oTMI 
^^«tt»0)»ttAt||«««EMt«:3ft7c«»«* 

h4 4«»ff-&rfctpBMttl=«|i|fttl^«E**L*. 
[0 0 3 8] 17», HMffltDftJH«*ft«l*1i-C 

3*7c<D»»S3*7c(DB«*6»lcr4»iMft«SfT5 

jiis^ttiriiSffl^tL. fflniiffl»^so>t»f*icjti:Tinr 
Eama{*aae«wrr*{t*aa > h p-9 *a*fc 



llffEff»«3>hP-5l=ai*r«n»3>ha- 
7<t. WEfflB'IfflS^S^aftirjSC-cmEfflB'Jffl^ 
*«*«W»**-ft«l ©WWE— Kfc, mE3%7cB«tt 

a-?—* icfi -s^ SB 3 ;^tc a ±<d a a&n«» 
-K*a«-r KatR#«t. «iErt»3>h 

P— ^3W»Ea»««r=«»**iTt^*^SA^t*IBfr 
^¥ij@fr^ia<h. ttE«K¥ttl=£oTttE*«:3>hn 

-^2wnE»a««ic«»**iT^«4«K**tfc»ft 
i^i*. iiueshsi^— Ka«¥so)a««*i=j£i:/=*i» 

^— K«MEfMMl=i> hP-5tf*ff*^ fftGMK 
*«l3j:-3TinE^«a> hP-73b<TOEaK««l=S 

a«*aa>a«i^^ic^)b^e»rmE* 1 ©ww^e- 

[0 0 3 9] W7*«ll::«fc*Ui. Si \Z7Tst£o\Z, ft 

ei53> hP-72 6*qmaaica*£ft?i*«£nK 

Sftfca^lcte. «»^-K«R¥ai 3 0>a«!tt*l= 
UCfcllO^- KaWtSMa > h p — ^ 2 1 S*l 

aiwai laaflnzacraMfflitaatfM***. 

— ^ 2 5A>t>as***i*3*5cBati!i^-7 f — 

at* 3 s a«u&±a> a a&nei&cift o r anafE 

a«35<»»-r*«»:5(=aKa«ifflfta«*<«i»**t*o 

[0 0 4 0] LA^Ln«3> hP — ^2 5A<tt»««ir 
3S»*ttri^ttL^*ijBrS*ifc*&lcii. ft»a>hP 
— ^ 2 5**&(*3*5EBatt»^— *aW*««a:/ hP 
— ^ 2 1 lCtjU***LTl^ftl^«fflt?a&* 0 Z0)fcJ6»UBl 
=E— Ka«*»1 3(D^«t^/)^^|CA^A^^^^rm1 (^>^J 

W^E— K^Ufflp > h p-5 2 1 -eHtr£;HSo ffc 

t3^a»jffl»ft*»i i(D»f*iziscTaMfflft««*< 

[004 1] m7§£BAlZ£tl\t. ngP=I>hP — 725 
A<*»*4iTl*«fc#flMK *M»^-K<Dffly»*a« 

CD«Bft«l»itr«Ci:*<-e#*o 
[0 0 4 2] 

*amf*«#-f y>xssa*5*tfani]»j»ttaa)*«sa> 
[0043] S3 aa^aa>aKaaa>a<DrnHfi( 

^ti^fc^o 3isB««£ LT(i;4iii/3^;U4 0$ 
8SLtL>So S3 (a) li;ftEva^4 OCOfflHaia 
T?fcy, S3 (b) liiaEva^i/4 0^SIit*fc 
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[0 0 4 4] |B]gl3ir^-rcfc9(^;6IEv3^<;U4 0(7)^ 
{*4 1 <Z>Tffil:il4n*4 9*<IS:lt£;*X-Cl^ 0 W^Ar 9 

A<isiiE^4c^ic*yaiEv3KjU4 oj4«:fT-r4o m 

<*4 1 CDfiJ^lZli. A 4 2. 7-A4 3. t^V h 
4 4fr£fc6ft*«4 7 a<E(*£*lT^£o ^-A4 
2. h4 4<»I^lif^ftl, L 

1. L2. L3T*fc3o fEHtg4 7l4. m*4 1|c*tLT 
^-A4 2, 7-A43, /*>r V h 4 4 AMU^iHg $ +1 
*J:5lC«fiE*tl"CL^o ^-A4 2(Dffi7c4 2dlif 
(*4 1 <DlH*Br3etiBrl-51JeaFtLTl^* 0 ^4 70) 
5fe4Sffllcl*. ±»*SBffl-r^HBiJfflft*«i: Lt®/^ 

7h4 4rgltbtlt^|)o /\^^ h 4 4(7)5feaSl44 4 
a-C^Stt*. *f*4 1 (±fflffilaH*) I4fa«4 9 (T 

r«ll9||C#l^||«4 7<7)fi«. /^7h4 40filA< 

[004 5] ^-A4 2, 7-A43, /<^r^K44|C 
(4. *ft*2hffi**ft-fe>1J-2 7. 2 8. 2 9A<»lt€)tl 
Tl*£ 0 «l»ft-b>-9-2 7. 2 8. 2 9T*(4**l**U 

?-A4 2coit^^fS] («itT») 

4 4CDm^^rs)ir^-r^iif4^0 37t)<^it±i^tt^o 

[0 0 4 6] f^4 1|:li, 2O0RTK-GPS (Re 
al_ Time K i nemat i c-G L oba L Positioning System) ffl 
7>ft4 5, 4 6 3b<*tt*B^ X 1 - Yl-ZlOYltt 

-5c G PS7>ft4 5. 4 6T?S«*4lfcGPS«a 
lzj£Cfc«#(4 3*5Lfi:lH2>-9-3 0 (GPSttMt?> 
irA^j^n^o 3#7cteM-tz>-*3 ot*I4. gps 

7>ft45 4 4 6(DK«ii«PK P2<7)e«A<«aiaF 

4i4, &J3B3 (b) i4*t*4 i *<s^^[S] 

[0 0 4 7] H4l4*^-b^/ h^— A$«7LfcaiEi/3 
^4 0^^ltlN|) o 14 (a) (4«JffiB"Cfcy. ID 

4 (b) (4B4 (a) a>*«Aia-eft*« ccofMMi 

[4, ^<*4 1 CJtltH ^-A4 2 a, f2^-A4 
2 b. t7t7h^-A42c, T 7 — A 4 3 . /<^^h 
4 43ft«««iill**l**3l=«**4l-C^*. 
[0048] 114 (b) {Z7jk-r&?lZj~7't>y h^— A 
4 2 d4*f*4 1 CittLTSai^lHlS) (Th^-tr^ hi* 
ft) efttSotl^. t7t'>h^-A4 2c^»1 
^-A4 2 a(C*fLT^^-tr^ h ft 0 4/£lta£=6lC*Jl» 

t£l*A>r-v M4 4 4^644' ^^^^ic^-^-fe^ h£ 
*i£o ^-^-b-y h»ftmo)/^<r^ h4 43b<»«i-r*»«i 

^T'>h44' A<»«|-r«»«i«B«dt;¥ffll45 7' £ 
ftio W57tW57' t(4^^-tz^ h#*£(tr*i 



[0 0 4 9] BK U2I4;*SIEv3^U4 OlrJSKSti 

4»]»SS«<D«fiKS^*r^P^^H-eft4o H1 I4SS 
-tz^tl-2 7. 2 8. 2 9*<;ftJiva^^4 OCfiitS 

f-«t#0>raj££^^P^ET?fc6o -*B2l4ftflE 

-tr>-9"2 7. 2 8. 2 9/)<;Mv3^U4 0l:iit^ 
[0 0 5 0] **»^1B-CI4. ffl»lfflt»ftU/<— 1 1C0 

4 4 a A<»»-r«*5lCf***4 7 * ^J^-T «K 2 0>«q 

K0)L^tiA^SfcfrS4i«. SKDJW^-Kfc 
«fc^*2(D*J»^-K(4ff*«iMW3>hP-v2 1 -C 

Ttm&mzT—z i4^=i > k 2 5*&u*a?*i 

[00 5 1 ] »ffiS/3K;U4 OI4iHffi««-e*U, 

H«*MMW=»-3T/<*-* h4 4^gi&wic^ift^i± 
ra*3ft*i=«fltt»**tt<pL^aim»«^>. 3^0 

fe1±**»A<ft*. *^-C*S8Sfi^lBT?l4. »*<D?aiE 
va^MOlz^Lt, *2<BMW*-RD«te£»tt 

[0 0 5 2] ff 2 KSff > h p- 
=?2. 1 ■e«T*14-*©lc*a<j:«tt(4. *ta5=J>hP- 

^2 5fZ#ffi*1i"Cl^o CC0HSl5=l>hP — 72 5(4 

[0 0 5 3] (HI lr^t"cfc5l^. aEva^4 0(Dft 
*«4 7l4tt0Ei/U>y2 3 3&<K»*4i4CtlzJ:yft 
Sfj^+I^o fftM?-A4 2, 7-A4 3. /<>r> h 
4 4*I=»JES/U >4T*«ltlt6ttrt^«. ^H«S4 7I4 

*+t4o ^— A 4 2. 7-A4 3. /^ry h 4 4«|::R 
f*U/<— *<Klf&j|vCl*«. j§fEU/\*-l 2l4&i£f * 

/<-T*fe^>o «ff«aix-r^^i 314S1 o>»]»*-k 

«y»^.*x-r-v^-ea&«o »f*u/<— 11. 1 2. « 
fwoftx-r^i 3ic<fc-3TA*»«i o*<«fiK*4ir 

[00 54] hP-72 5l::l4»ai"tS<fc3l:: 

Tl>4o > h P-7 2 5 ICli^ 7 7 7 {7 -f >^ 

-Vjl-X (GUI) 2 4 t*>V-#2 6 3&<««*lir 
LN^o t>^82 6l4ftS-b>^2 7-2 9<t 3 *5cfi 
■t>*3 0i^644, na5p> hP-72 5T*I4. 
3 ;^7uaM-tz >+f 3 o (D&th&m t ft S-tr >^ 2 7 - 2 
9<0ttffle»£l::»-3#/<<r*:> K5fe^g4 4 a<7)feMPgt 
35<3Mt*ti«o *L-CC©/^y Kjfeig4 4 aO>tt«P 
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B«i6^5 1 ±(DS«5 8^3iK*ti4« fltctib 
/^7h4 4 (z^r* h5fctt4 4 a) <t£g|5 8<h(Dtg 

ISit^H^a^lJ® 2 4 aira^£;H£ (H6#BB) 0 

x-x2 4±izii. g«»tt£BTc±a>«n£&« » 

[0055] tt«3>hP-72 5^bft*«M»a> 
hP-721|:Jtlt, 3^7uiS«5 10f-^, 

3;*7cteM-tz>-*3 o-ettta*ti4*i*4 1 JicoiiS^ 
ffl»JBB*fi#*>2 4 btOtSftlcjCCfcBiliJB*-?-*, 

[0 0 5 6] Mia«^VhP-7 2 A*!g 
2 5fr&A»S*lfc7 ff -*l:i»'3*, f««4 7£f«| 

S-fr4fctf)(D*J»«#^±fi8**i. *0lfrJ®)#2 2irfcij 

[0 0 5 7] *fc:b%J(MMO«X-f V s * 1 31:^^1 
-1 1 0»^JtCTft*«4 7 6 fc 

\z J: y at 2 <Dft]®}^E- K*<StR£ft S *tT 4*§^(c 

I*. Wn>hP-7 2 5^bA^$W:3^7C@S«J 
«»»«BTclC»oT/^^ K5fe5g4 4 a ^giUWfC 

tlTL^BBfc'lt/^^ h5t3^4 4 a^|«S18STc 
l^oTS«lMir»»**L4 (I10« o o*y± 

iC^r^n^o e»ffl»JBBJ67t?^>2 4 b^^L^— $KD 
^*<«*i»»tS**<A***t3S:<3S:*i:. 

[0 0 5 8] Ma#l»3>hP-7 2 1 

fc*ij»fg*i*. tt#J*W#2 2ir*a^^>^^ 0 itffll«J» 
#2 2^b l**a^ e>tLfc»J»JB*lcfC; Cfc3K«(DE;fi A< 
3lta*ti. ;ftEv'J>^2 3lc«*g$ti^o ;SJ±v'J> 

mmzh&o aiEv i J>y2 3A<E«is*iaicit;i:rft 

3S&4 7AM*»S*l6o 
[0 0 5 9] fc*5rtffi=i> hP- 7 2 5-CS4JR&1MSB 
Tc^MLT, ::a>a«&»)gBTc£^^--*£ft 



[0 0 6 0] frf£LH]2(Z7F-r c fc ^1^. £j^-fe>-*2 7 

-29 tmmmmm^ > kp-^ 2 1 izmmztixi^z 

P — ^ 2 SIC^LT^— A4 2^|CD^ftJS^^-r^— 
**<fcii*>£*t&o y^SP^V hP-7 2 5fzfc 

^T/<>r^ h5fcag&®Pgt£##>3£*g5 8*9MM-*C 

[00 6 1 ] ^^nSP=i> hP — 72 5£ LTIi. 

X^r-V>5tU— -tf^<i:^fflL>T2^5cT : — £ £tfi 

[0 0 6 2] hP-72 5tfS*M HCS»* 

ftTl^^SriM*. HgU=J> hP- ^2 5<7)a^^^{3 

hp-^iccfcyfij^^ti^o m^4 1 wo)a»(Da> h 
p— ^ i*«*tt(r ct o t > u r ;nzft«t s tit fc y . it 

*«±*7U-A«**<eiS**L4-i:lc<fey. a>h 

p-^PBTe^-^^SSS+i^o f Lr7U-Af^< 

fr;bft4 0 Lfc3&<ot»S3> hP-72 5/)<JS**tL 
"Cl*4££lCfe\ ZCD^ftiP > hP-7 2 5 I ft 
fcftJS-b>-9-2 7-2 9fc£tf 3#5c{iB-fe>-!J-3 Oft 

[0063] m&tf&'DtztSi'Siaz^cDWtftzkKitm 

2 4b irg^^ti^o f Ltf:<!:^t^U- $ 
K 2 K*a««ftLfc»ft-Ct. I2WSP 
^— K«»ffLtt^«fc5l=ft*«*J»=a> hP-72 1 
lC*rLTft^*ix4o ftJSHz>-9-2 7-2 9JS*tf3& 
7c{iM-b>^3 Olcm«7b<fc4^m2CO*JfflJ^E- KA<* 
«lz«:*3&^6-e**. fcf£Lft£-tz>+J-2 7-2 9fc£ 
t/3*7C&®-tz>-9-3 OirJMJtffcofci: LT*«ftU 
/<- 1 1 (0»ftlz«-3< 85 1 (Dffltt^- Kaffir* fc 
£0 cfcotgM^>f7f1 3(Da«Jn<5Tlr^^t3 6 

hP-7 2 1 lz»LTfi^3b<aj**l«o *f=^tta>h 

p-^ 2 5*<s»**ir^ai^*ijw**i/j:Ji*i=i*, 
^aj=]> Kp-72 5icH-r*iws*j3ett<f:**i<Pi^ 

[0064] Wp > hP-7 2 5^gf^nt^^«h 
iciSCfcSJffll^E- K/»<ff««*J»a > hP-7 2 1 TrU 

*t£*i4o tfttoft*ft«*x-f7f 1 3r*mico^j^i 

3lCcfcoTW2<D«JW^-K*<«ftaS?*tL 

Jg 4 4 a 3^W«r * * 5l=ftJt«4 7 *<M»S*l« 0 
[006 5] L^L^ffl3>hP — ^ 2 53b<a***lT 
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* li 3 *tc1 «tt»T-* ^«*Mfll3 >hP-72 
-< 1 3<B»«l^Ar|r/pj&vbfc>-fS 1 Ofrjffl)^ — K 

*<ft««»JW3 > hP-7 2 1 -entT£*i£o rftjb* 
ia)»fticiccrf*fi«4 7*<tt«iSFti 

[0066] C0J:5i:Wa>hP-725/»<gf$ 
Zb&tmjZLft^^ hP-7 2 5 35<*S»«:»«fcl* 

[0 0 6 7] iUT^3>hP-7 2 5, frSttejft)^ 

[00 6 8] ■ 3X5tBmiMZ"r-5(Di$f$. 

[0 0 6 9] 15 (a) |C^<£ ^iC^StfeJ&S 0Xr>£> 
3*tcB«MMS5 1 £»5fc#>C:li* 3*7E<D8MS*lM* 
5 0(Df-^Mlt^^)o fc^tfGPS^I 

,£<D 3 ;^5ciii4If- * tffflm~5\1 t>+l 3 *7cBM£*6 
SatRL 3ftJ^7KU 3 ><h^LC<D3ft^7l^J zf>(7)Jf| 
[0 0 7 0] 11 1 liSHttftj^T-^^^JBRti^fll 

[007 1] 01 1 (a) ICTF^dl^ ^"f3^7u3S 

ft£ 0 -^Lr±^cfcyfifcite^Ei(D±T i pjSii^iitL 

£+P B 1£7 0 7b<S<fc£>tl£ o f LtC^^MTOjg 

«re»«**u ±**y*fcit»fl!>+OII (¥B5«») 
7 1 rfj<£<fr£>;fr£o 

[00 7 2] a?&|C|Bl 1 (b) \Z^^O\Z3^7tm 
a*6»T— ¥®*£ff*7 1 |c;ttofcSE**fil 

tL^ 0 -€-LTC<D«Br®7 2±T* I P &7 

to« (flWrflW) 7 1' *<5l#>£>;h,£ 0 C5LT5ISS(D 
+ '0»7 1' <D3*5ctt«A<*«Mlc3i3e*tt*. 
[0 0 7 3] 1 (c) ir^-f <fc5K5t&*'& 

t&7 1' |-**LT. itlftaXNL *iKD*j*ttif*ft«) 
^fclCfcoT* «ig%5 2(0 3^7C^tfc^*tf)btl 
6o -tLT«ii1*5 2(D»ffl5 3(D3*5c^tt^aS* 
*L6 0 ltS5 3a>3«7C»tttttttt$*t;«>t«:»tt& 

[0 0 7 4] 15 (a) l*aS*»5 0**tf-* 



ira-^a-affi5 4<z)3*5ca«i6^5 1 t^-r-r— * £ 

[0 0 7 5] ^-fgfiJIC;*® 5 4<Z)ftft. 5 
4 Bfl<D/h« 5 5 ^iSlt^rel^^^-r^-^ 3b<A* * *l 
£<> *Lr»ftO)3*5c*^5 0 0}^— £ «jfi^5 
2<D»SP5 3<DMft%7jk-rT— $I5 4(DMf 

— *£lC»-5lvC* «ifi«55 2(D»SP5 3£&^£'f £ 
3*5cB«ifi^5 1 (7>^-^0*y;4®5 4<0ff2#^f- 
**<ffUS$*t£o ^l5 4 0Mf-^Si5 (b) IC 

3«5cs«tt»5 i *a»»icftrt-r*ctA<-caB5 

4<oratt J r--*(*ia5 (c) |:Tt*5i:3*B#UJ 
>5 6(7>m^^ Lti^ftl^o 3ftjg/KU3>5 6(D* 
^S&TcgStefl^-*^ Ltrt93> hP— ^ 2 5 

[0 0 7 6] ■ iVry hO>m&iSLWO>m% 

13 ^#raLT3;^7taa-tr>-^3 o. ffl»ftJtiz>-9- 

2 7-2 9(0ttffilS*lC*-^#/^^ h$fc^4 4 a (01 
[0 0 7 7] *"T^— A4 2<0fi5c4 2 dO>ft»{£B£ 

*a6*fcAic. m»mm& tx 1 , yi, zd 

[0 0 7 8] 3 *7Ci4M-b 3 OT?l*ft«(4fiP 1 , 

p 2tfm&ztiz> 0 rzt % 

Y1= (P1-P2) / | P1-P2 | 
[00 7 9] -£LT*£$4fi&-fe>-*2 7-2 9 7*1*. Y 

[0080] y 1 1 zoz-oo**? Hu-eS$*i&¥ffi 
tay. Y 1 tHSK^ h^z' £^A-T£<h. 

(Z' , YD =0 ■•• (2. 1) 

Z' = (1 -a) Z+a Y 1 - (2.2) 

fci*9H«Mayifco. 
[0081] (2.D (2.2) a*y % 

Z' =Z+|(Z, Y1)/((Z, YD-DI 
(Y 1 -Z) 

fcfty. *t>ic. vifcwz' tii^^ h;u£ 

X' = Y 1 1Z' 



[0082] y mnyiraofc 

1 + @ $c £ t± t- 1 -c fc 4 A* b . 



X/ 




'X'' 


"cos 6 a 


0 


-sin 




YI 




Yl 


0 


1 


0 




Zl 




Z' 


sin 4 


0 


cos 6c 
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[0 0 8 3] Z^MS^t'(D/\>7 h$t4g4 4 a 
0>fiH*« (xU y Lt. zLt) I*. <E£4£lJt-te> 
■9-2 7-2 9a)ttH!fti0K 02. 03fccfcl>^-A4 
x Lt= 0 

z Lt=-Lb2+L 1 c o s 01- 

•■• (2.5) 
y Lt= Lb1+ L1 s i n 9 1 + L2 

••• (2.6) 

h5fc^4 4 aCDftM&aPgtl*. 
Pgt= x Lt • X 1 + y Lt • Yl+zLt - Zl + PI — 

(2.7) 

[00 8 4] fcfc**!6<B^®TM*. 20(DGPS7> 
ft4 5, 4 6*m(*4 1 fC»yf*ltfc»*$^L-Cl^ 
&o C(D^^m*4 1(DtelEl^lC^5GPS7>^^-(^ 
IIBStHILtiaE'> 3^4 0 (DM#fc£ *M4*|S] 

PS7>ftJ, 7— A4 3-V>^— A4 2(zHy#l+T 
tcfcl^ ^/cGPS<3[)ftt>yicn7t?^-f <s/* I — - $uu* 

I*. 

[00 8 5] £fc«ffi-fe:>-9-2 7-29t LTI*. :7— 
A42, 7-A4 3, /<^"^ h 4 4 <7)S:fc?J ftlcfctf 4 

[0 0 8 6] ■ 3 9Z7tBm*&i&t<D&tgi<Dmn 

^2 3ft<UU)$*L/{4-? h4 4(0*484 4 a (i . Y1- 

£<> tts.*y*>il>Tv h5fe4ffi4 4 al4±E3l«S*ifc«tt 
<7>5fcii§<igp g t $15Y 1-Z1 

[0 0 8 7] (a) [C^^T £ 5 (C^ffiO/^^ 

^ hftaa4 4 ao>fi«pgt$aift-r4spL®5 7 *<at*a? 

[0 0 8 8] O^IO^'jrcEtt$+ifc3*7ca»*6^ 
5 1 (Dt*— **<BM>ttS**U ¥®5 7i:@W5 1 <t 

Nl4 4a^Wlt'r^<*Btl»IUBKTGj:tt«. 

*£5 8\Z}Gr>T/<'TV h5fe4g4 4 a S-fr* C <t |Z 

tl*<D-e. ^c|g5 8l4^ = ftff^7K'J =T>5 6±<D^»T* 

[00 8 9] f LTi6 (b) iC^-f 3*tc1 
a«affS5 i £^£3&5 BtoHLmttVry h4 4C0(iM 



2. 7-A4 3, /\>^h440l$LK L2. L3£ 

■•• (2.4) 
L2c o s 02- L3c o s 03 

s i n02+L3s i n 03 



ttfft— OStfMM 2 4 a JlIC^7f£;K3 0 
[0 0 9 0] »JE*>3^U4 O0)jfefTl=ff 
4 1 (DjSairJ:o-C/^r^ h4 4 <DSM£{4«jb<£<b Lfc 
£ Ltt, $TvIl2 4 a±l=(4« M 4 

(DttB£a&a>/<4-? h4 40)T*lcfclt«3*7cBa 

*6^5 1 **-rs«5 8 3b<a**tt*c4tiz3s* 0 

T^U-*!*. Z0)$^II2 4aJl^c<i:i:J:o 
^(Dlia«-eiE«irfflii'r«c:i:3b<-e#*o ^urci(7)S 

[009 1] Z<D£o\z*mMMm\zJ:tii£&E.is3'< 

;u4 0A<»»-r4i^c6cr*fc/^^ h4 4^«nt4 

(CJ&CT* *0>/<^ h4 4(DT^F<7)fflSlJ-r^#*fe^C0 
»«36<*ftr**Jttt3*7ci6»-C*or*, 

K4 40)ttii(z»ii:-r4aa*6^5 1 ^^-r^*S5 

8<7)<iS£. /<^r»> K4 4(Dfi«i:a)BB«7?**-r*C 
«>:A<-C#^o o*y*>t<j:»tta>3*5ci6»S/^--/ h 

44i: ro{4inntt^ u--$ y < a^-f 4 

ott, «Jt<fc<fflBiJ*4C<t*<T?£*o 
[0 0 9 2] tZtStWv h 4 4 <t£*&5 8 (D«^(Dtt;£ 
l*H4 (b) lc^-ra^<Dtt*(=IBS4*i4t(D-ei4ft 
l^o H6 (a) h44i^58i: 
<0tta^fl*£3*7cWlr«^LT*«fclV> -CDl§#U7 
(CTF-Tcfc^lC. /^^h4 4(D«WS%aLt, /<<T^ 
h4 4CD>tSW^<7)^^5 8' Ji^Ltt^t^o i^*T*J 
h4 4(Z)iW^^5 8' tftBSIlT^SPtt (C*l£ 

[0093] h4 4<D^*a^-r4a>-ei*^f 

</<>r v h 4 4 $M^i«4 7 L 1 1 * 

IK £ b(CliIU8lC^-r J: 5 Ica^US 2 4 a±lCjftJE 
•>3^4 04)**«SLT, **4 1l=»-r*ftMi 
4 7fl)I^SI®2 4 a^t>B»-C#4<feaiCLT 

[00 9 4] St,(C(4H9 (a) \Z7fkTf£olZ/\'ry h 
5fc*i§4 4 aO)»Jtt«iffl£»*LT4,J:l\> Z<Di§£^- 
A42, 7-A4 3. h4 4 £ WlW ^ittz t ^<D 

■M*«B5 9*:««-r*Ci:a6«-C** 0 *fc»3E0)^ai 
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«*:£:*. 1*7-2* 4 3. /<>r V h 4 4 £fflf£ tSittz t # 
(b) lr^-r«*:5(c/^^ h4 4<0«»*-g|cLf=<k 
[0 O 9 5] SbfESEK5 9, 6 0. 6 1 4d<b: 

r% ^58 < t<7)BI^T*»IEva^;u4 0A<fflSi|^*rz 

[0 0 9 6] 3Sj3@»i6^5 1 $^-rS«5 8/£(fe(4 

[0 0 9 7] *fc*Se!fi^1B-CI*. /\^7h4 4^8 
5 8 £«^Uffi2 4±|Z^^^-f y^SiFLTl^4o L 

&L*nwib LxitMxmt-r&m&co't'rv h 4 4 1 

*.tf3S«5 at/Vrv h 4 4 <t (Dffi»M&ii«l!l«* . 

EM) r^^u-^irfil^LTt^t^o *fc3M»5 8£ 
h4 4 £<D«»Mfctt«Htt£»* (fc^^tf 

[009 8] ■ afflMtfP 

*fT3i:#a)Baw»«ttTci:tt*. snaMMtttf 

*>2 4 bA<3t-l/S*i-Cl^lBL ft*««J»a>hn — 

BBte7R5r >2 4 b*<*?£;h,4<t. gltiaM«!in>*<*it 

[0 0 9 9] S«»»«BTcl**»ffi»»<D2*7c¥ 
1Z1-Y1KDWJ [Ptl. Pt2, Ptm} til 

[oioo] *\>tv h4 4CD15 yttit^asc:* or «m 

^lS]A<S£4o fc < t7t.(*/<^<7^^<D«^fC(*mf*4 1 

[o i o i ] o#|cB«»B«BTc±a>BB»jSli:»7 
x -X 2 4 -CTK^fflffl * 5 A\*Sffl»l £ff 3 ^ * »» 

[O 1 0 2] afeffifflfil|<Z)»^lZl* % HI 1 0\Z^Tf£?lZ 

4o B«»»8BTctt/^7 K4 4<D3HaO)Z 1 tt 
±0)MI{:ni:MI(c&«dtf*«)6^ z*i#a 
ftlMte jft P tol t * *l 4 . ft t> i ^^ItigB T c*</ «r *y 

c*-C*#4 1 A^&*t,aL^jft3b<aiMBHJ&jftPto1i:*4t 
4 0 C(Da»IBB*&jS*«aiEv3^U4 0(D»ffi6Hl*!(z 



*<aMM*dPto1££ti«. 
[0 10 3] cftlc»LT*¥aiWa>»£i::l*. 

h 4 4 cdsso y 1 ffi±cDjs«(a«h n ISKff a(c« 4 ^ 

A<*to£*u C*i*a(HaajfllPto14:S*i4. «PJ3B 

a»»«KTc*icssa) y 1 tt±a>ffiafi < t n cisa 

lli:<i:i4*«Lftl«*i:lt aiM(D*diH 
ftlzViM i ^bStiSl^A<fflS'JS8te^Pto1<t$4x 
4o C<Da«H*&j|IA<aE->3'<iU4 0(D»ftlSHl>!l=: 
A£fcl*»«l=:M\ 4 1 Idtill^ 

*<aillMttdPto1££*i«. 
[0 10 4] *(cfc7]ftA<*tf>6*i*. *Ba(Ha>»ft 
fz|*Hi 0|c^-rj:5fc;*4IEi/a/<;u4 0(Di$4 9A< 

ett7c4 a T??affi*>a><;u4 0(D*6ffi(Dafi<0Z 1 N± 
<D*atti:BC*aflli:a4jft^*«>&*t. ztLA<a»J 

«7japtomt**t« 0 ft*5aa»»«BTc*ictfiffia) 

5E£<7) Z 1 fA-tO&afit <h n C&tlffi fc ft 4 d*<#tt L 

fei^^icr*. m^4 1 ic«tifiixjfl36<a»i*7jiSPto 
mit^ix^o ca)aR']»7jS*<affiv3'<;u4 oomv? 

m«l:A6ft^Wi:tt, IMHBn*-e*{t4 1 CI 
*ifil*d*<aiW»7d Ptomi: 
[01 05] ctLicWLr^aWKoa^izji, iEv 

a ^<;U 4 0 (Dffl?$ 4 9 (D»S!5(DSH£<D Y 1 tfi±(^Sgl 

tmc*a«i=«t4daWR»&*u c*itaiw«7*p 
tom<t^^4o «:£ia»aaKTc4>icgitta)nwaff 

<BY 1 liOMa^HCtllCiijii^Lft^ 
ift^lcli. &ffiafii|<&»A£B«lcSi*4 1 lc*fc*>iSl* 
d*<aM»7dPtom4:**i4o ZdMMHtTdjMftff 
ya^U 0<Z>»fMfiffli*lcA£*l^i^lwld\ IbfttB 
Hfc-e*f*4 1 fc«tjSl^jS)b<afi'l»7dPtom4:*tt 

4o 

[0 1 0 6] CODcfcaiCLT/^? h5fe^4 4 
rcWMpraftttB-C. &nBflttdPto1£:«liit*7dPt 
omrt<3fc#)b*U jS5IJ {Ptl, Pt2, Ptm] *<£*iJT 
c= {Pto1, Pto2. Ptom} ir|f«fiEStt4o 

[0 1 0 7] #S«j&Pto1. Pto2, Ptomlcfclf 
ZiVrv K4 4(D*»ft«0 3l**'<U-<$UZcfcy««? 
*tt4o fciiLtf*Hajai=filt4/^^ h4 4(D^ 

*fc*oa<o2oa>aajftptoi. pto2-eft*4itaa)fii 

S(c/<>r^ h 4 4 (Df JSA^ 5 J: ? 1^/^ *v 

a^S^i!)$1±■CtcfeL^ 0 Sfe/^^h4 4(DM©ft 
flElc«»*r4*a(4tt±lfft»f=fflL^*t4. 
[O 1 O 8] h5fe«4 4 aO)gi£{£8Pgt^ibB 

«»»e»Tca>fttoa>jiSPtoi*-cii. mmipcjiu 

^-A4 2. 7 — A 4 3. h4 4CD£-$fc 

y'j^23) «<an«iffP$ti4. r<p*>%2jftpgt. 
ptoimicj3it4»Ei/y >y©D7 Ko>*nttaab«a 
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(*, **a«i:«:*tt^:Httira«jftPto1lcHa-r* 
*5lcflH8)£;h,& 0 
[0 10 9] ^(0tt/^^hft»4 4a©8i8Bl* 

mizm*tuz> 0 »ffi->u>yii2jfliin**a*-e»«i 

1 fc*< o r * -a-r * * t 

[0110] «.*SiSijffli-e»ft*i±Si»*iz % /^r^/ h4 

*jiSPtol*-c»»**i«. 

[0111] h5fe4g4 4 a^li^aUKTcO) 

SMHttjaPto1iraia$ti«^:« i**rv h4 4(D£i* 
*«03*<ltttS*Lfc**. /^7h**4 4aA<li 

BS^lftiiJSte^^-f *;9-f>*-7i-^24tB 
y Lt- Lb1- L3s i n 0to = 
zLt+ Lb2 + L3c o s 0 to= 

[oi 17] ::t\ 

yLt-Lb1-L3s i n0to = m 
zLt+ Lb2 + L3c o s 0to= n 
t fc < t , 

m= Lis i n01+L2s i n 02 
n = Llcos01-L2cos02 

[0 118] r35ffl£ 2 ^LT^DS-r Sir. 
m A 2+n"2=Lr2+L2 A 2-2L1-L2cos (01 + 
0 2) 

fctt*. fcfc~2li 2 *£»irr*4><0 
[0 119] Lf:A^t, 

01+02=cos-1 { (LT2+L2' , 2-m A 2-n A 2) / 

2 L 1 ■ L 2) 

ft <g> 0 

[0 12 0] (2.5) 4*1) 
m= LI s i n 01+ L2s i n 02 

m= (L1-L2cos (01 + 02) ) s i n01 + L2s 
in (01 + 0 2) cos01 



[0 112] BlTB«WIM8BTcirjftor/^^ h5fe 
«4 4 afl)81S^- *»JWr4fflSC0rt8lCOUx-Ctt 

[0 113] t4*5%/^^ h«4 4 a(D«*BBir 
<t(D<ig (y t o. z t o) i$&zfftme t o^, B*H 

T— A 43, /\^7h44) (7)BffillH]teftffi0K 02. 

IC?— A4 2. 7-A43, h 4 4<B*«EE*> , J 

>^2 3A<-y— 7P*JW**t4o 
[0 1 1 4] Y 1 -Z 1 ¥®±Ufclt&/\^ K5t5S4 
4a<DB«tt«. (yto. zto , 0to } t-t 

Zt* «H0)l5ltsASaK 02. 0 3A<iaTlc^-r*^ 

[0115] {01, 02, 0 3} = f r [ y to. z to. 
0to} 

tztzL f rl*Br^(Dl!HST*fc4o CCDHft f r(DrtSl*Ul 
[0 116] 03=0to (4. 1) 

*fc. (2.5) ajs*tf (2.6) **y 

L1 s i n 01+ L2s i n 02 
L1 c o s 0 1- L2c o s 02 

*'~ m 
. ^sinffl+g,) 



1=k1s i n01+k2cos01 



0, ^ cos-'C- 



KM0 1, 0 2. 0 3A<>H^^tL^)o 

[o i 2 1] -DtfizaaAflicttLTtt-raate i. a 

2. 0 3A<, *»4 1 |:»Lt^-A4 2^Stffi»« 
ttftS0' K ^~A4 2[:^Lt7-A4 3^tffl 
»Wfcft*0' 2. 7-A4 3lZ^LT/^7h4 4A< 

0' K 0' 2. 0' 31*. «*»(Pl^»L-Cftrft*0 

1, 0 2. 0 3a>AP5*«lc*o-C8SlZ3RAt)4x*o * 
LT8«0)«»flSa' 1 s 0' 2. 0' 3A<B«£-T* 
*S**ftJt0' K 0' 2. 0' 3t3Sc4*3lc. ^-A4 

2. 7-A43, /\>^h4 40&Mv , J>y2 3^ 
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■^BTcK;a^T»»lS*U 3Ktt*6flS5 0#B««M& 

5 1 iz«a<fc<a«i**t«. 

[0 122] f LT11 OCfvt^^lC, 3&jcB««J 
1 $*«»5 8A<Sg8t«BTctStL, CCD 

[Z/<^y h4 4jb<»]9PS*l6 0 

[0 12 3] ca)J:5lC»2(DttW*-K-Ca»ai«* 
frofciifclCtt. S^liffi2 4 a £«BL&A<«=>^M*T? 

«««*:< !BH'|-r*c^:*<T?#*o 4 £ lc« 2 <DftjapcDi§ 
ftlzilM-^U— *ft</<^ K4 4S»ttl*fttatW 

[0 12 4] 3Srfc±aLfcSH60)^lB-CI*. *6ffil::*tL 
TfiEfcY 1-Z1 ™«*/^^ h5fcig4 4 aA^l 

4 11*1213 (b) ic^-r ^ 5 \zmmtt%k(Dmi=r\zft 

»«l3|*ft**4 7CD;*J±v'J >^2 3^K4n^)C 
fcl=*y/<y* h44liMl:»LtftJia0flt«» 

[0 12 5] *{*MIC(*H6 (a) iC^Tcfcdf^tfeS!^ 

*r*> h5feiS4 4 a^aateB^iiiS-r^sFffis 7" A<ifr 
*:l::;H»S*l4o f LTCOT®57" <!:3*7t;B«*6 
ff2 5 1 (t^85 8" *<3R#>ib*U ajFlJ®2 4 a JilC 

a^^^x^o ^fc5^^5 8" j&<B«»M«BTc±:**i 
C<Dg«W»«ttTclc»or/^r^ K5fe5g4 4 
K 2 ft 'J >^2 3a<gM*M»aF*i4 0 

[o i 2 6] SfcfEMft4<*1*4 1 lc»LTfc6r::«tt 

;z<0»*lc*B«!=L-CiaiI->'J >^2 

3 3&<K«|*ttfct*(3/^^ h5fe^4 4 a 

^t¥®5 7" CCD^S5 7" iriCCfcSEia 

5 8" S*fttltf«fcL^o ¥15 7" <h L-C(*±(CfflBi]* 

[01 2 7] ^fcH4lc^-TJ:-5lz^-^-tr^ h^-A4 
2 c ^i^.fc;4Ev3^U4 0<7)^^|rt^-^-t hU) 

cr jEWttxai bbo*« s«»nif btc»« 

#>£::<!:*<£&o tftfc%H4 (b) (-TF-rj^lcmi* 

4 1 [CSLT/^r* h4 4A<t7t7 hLTl^t^S 



|C[i¥®5 7*<;HS4tL. »{*4 1 lC»LT/<y^ K4 
4*<*:7ir^ h£ftTl^i§£lCli¥® 5 7' A<3Mt$ 
tl4o sJ-^-fe^/ ha?tLfci:#l=(*/^^ h5fe«4 4 a CD 
3R«tt«*aiaL^oSFffi5 7lc»LT + ^-b^ h£ft 

7' £ 3*tcBSMM125 1 £<D3E«5 8' Jb<#tf>£*u 
S^li@2 4 a±|za^^tl^o *fr£l£5 8' *<B*1 

IMMS»Tci:**tC«)iailMMH»Tcl=»o-C/<^^ 
h$fc3£4 4 a^ifi$tL^^5lr#;fil±v , J>y2 3tf 

[0128] z<D&5\~*mmm\z&Hi£. «£$l * 

y+Lv hmtoii+rv hfi«<7>SMb. -ffttffco/r^ LT 

[0 12 9] ■ MKUL f£IM§B<7)IJI]3£ 

Tclc»oT/<^^ h5fc3$4 4 a3&<»B*tt4*a)i: L 
tHIBLfc, L*Utf*U/<— 1 1 <7>J*ttfilcj£ tfc* 
atT?/^^ h5fe«4 4 a «B«int«KTcl=»or« 
tie. »f*L//<-l 2<D»ft*(ziCi:fc» 

ftfc»»)«BT' cllC»-3t/^7hft«4 4aS» 

[0 13 0] m«l(l«l8HTc±a)a|jii lyt 
o. zto} ii % Bff»n<lBTc(D»nM$&^Pto1^f> 
(WMBiEBsfcjSCTft**., ctiiif t£f£®)&ggi 
s. a»w»iiBTca>i!a»i:Lroi?a)*-ea**t 

-a) o 

[0131] 

{ y to, zto} = f t (S. Tc) ■■• (5) 

[0132] Bm&m$£&Tc±<D&m&mv& v o-^ 

[0 1 3 3] S= vO • t ■•• (6) 
tfti. k*£Lv0l*£»-efc£ o 

[0134] aefc*Baflrvt-3efc-ttriz«ftu/<- 

nlcfclf3f£iS^giSn£#tf)<g><!r. f leverl (0) £ 
«ft«0O)BSi:Ltof(DJ:5i:i4. 

[0 13 5] Sn=Sn-1+ f leverl (0) — (7) 
*£U)&Jtvliv= f leverl (0) / t t tt y »ft U/\*- 
1 1O)»ff**0l=l6CT*ft-r*. 

[0 13 6] »»iS« vOA<»S**lTl^*ii^(cri± 
IE (6) x£*< (5) aic«AStLTB«W«l«BTc± 
<7>B*I£ [yto, zto} ^I$*l^)o BM*U/<— 1 1 
*<«ft**ifc**lcr*±E (7) xeA< (5) SfcftA* 
tltlM {yto, zto} A«3l«StL«« 

[0 13 7] 2CDSf^S (ttffftJt) 

T)\~&CX. B«»»«BTclz»-r4i5*<7>^7-b^ 
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h«Fn£#tf>-5£ % f lever2 (77) $tftftA5 77 0>M 
[0 13 8] Fn=Fn-1-l- f Iever2 (n) — (8) 

Sf^u/<-i 2tfmttztit-m%\z\t±tz (8) a-c» 

ffi«llyto(cJ«ilt>*LT«ffctta*»ill«BT' c*<£ 

[0 1 3 9] y to= y to+ Fn — (9) 
Y 1 tt*|fiJ(Z^-^-b^ H-4«*?yi=Z 1 tt*|6]|C3j-:7 
-fey h*-£-C*,cfcl\, C(Dli^(Z(i±IB (8) 
fife* 7 -fey h*Fn*<*air^r«fc3irz 1M±0>JC 
»ffiztofcJliP^^tLT«rfc&B«»8Bl»!»T' c*><±e£ 

[0 14 0] zto= zto+ Fn " (10) 

[0141] tt&/t4-y h4 4 (DftS Stolen LTI*— 
£l::-r*C£*<t?*« 0 fc/£L»»«7jftPtom*<Mft 
KHrtl=At>3SL^»^(cii. »»»TjiSPtom*<«iftlB 
fflrtl::A6<fc?l::/<^y h4 4<Z)ftfi0to£3fttt. &H) 
BB*jaPto1A^&Wtt*7jftPtom*t?-3EO>i«JKT?«nil 

[oi 4 2] ttfc**tfcflMB"C(*:7— A. /\*^- 

[mi] mi i**j6JKfflo>»)f»si«a>«irtffli**-r^a 
[113] HI 3 (a) % (b) it. mmf&m<DfoE.*>a'< 

[113] 
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< a > (b) 



[H4] 114 (a) . (b) l*5i-^-fey h"?— A^fltit 
[0 5] 115 (a) . (b) . (c) l*;i®(DM^f 

[H6] 116 (a) % (b) iz^mmzm^zixzte 
[U7] H7(*«*iianca**4x*rtsstteBr4Bi 

[U8] H8(*«*llffi|r*^£;h5rt6*»ffl^5ei 

[ii9] 119 (a) % (b) izm^mmzm^ztL&pi 
[ui o] hi o\*®mmm<Dto&£mw?z>mx-&> 

[HI 1] HI 1 (a) % (b) % (c) liSttttfl^ 
— *3^6iIBi:^5«IJl»t**-r**-ca>*llll*«i: 
Mlr^-THtrfe^o 

[»*(BttW] 
11.12 
1 3 

2 1 f««*J»3>hn-^ 

2 3 aoE*>u>y 

25 ^ffl53>hP — 5 

2 4 V^y-i V*? 4 >^-7i-X 

2 4a S^I® 

4 4 /<^y K 

44 a /\>';hjfe» 

5 0 3 *7c8i£ifefl2 
5 1 3^7cg^tfeff^ 
5 7 ¥® 

5 8 &m 



[i8] 



44 
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[01] 



[0 2] 



24« 



GUI 




^24 


24b 


r 


25 



3&7G 





r 











10 



26 t2>*m 



-21 



^22 



24a 



GUI 



24 



SfcfH'A- 1U2 



25 



9M± 



/30 



3*7ctt«t?>* 



21 



27,28*29 

JL 



tttf«ft# 



w22 



^23 



[B4] 



[0 5] 



(a) 



* 42c *:?t^h:7-A 



40 »ff>3^L 




42 mm 



(b) 

I I 4 9 1 2c 

\ 44 r^n ,_j ( 




57 *m 



(8) 



(b) 



«£Jfe» *f 54 M 
50, 55 * 

£1954 




53 



5t amue 
52 «a« 



54 ffi® 




56 =ft^Uzf> 
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[H9] 

[Hi 0] 

44a 




(16) 



[011] 




